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Abstract 
 
This PhD contributes to the discipline of food policy by introducing Technology 
Assessment (TA) as a potential tool for the food and biotechnology industries and 
food policy decision-makers. TA is an analysis tool used to consider the consequences 
of new technologies. This social research project investigated how TA can be used in 
the food industry and specifically how it can be used to assess the impacts of a new 
crop biotechnology on society.  
 
The potential use of TA was evaluated using an emerging food biotechnology, long-
chain omega-3 production in canola, which is being developed by the CSIRO Food 
Futures Flagship. This emerging biotechnology involves the production of genetically 
modified oil seed plants, designed to synthesise essential omega-3 long-chain 
polyunsaturated fatty acids (ω3 LC-PUFA). For the purpose of the thesis, these will 
be referred to as long-chain omega-3 oils. These oils are normally absorbed by 
humans by eating seafood, and are deficient in most people’s diets. With declining 
global fish stocks, this dietary deficiency is likely to be exacerbated in the future. By 
making these nutrients available in commercial crops such as canola, it is anticipated 
that there will be improved health and environmental outcomes.  
 
The qualitative social research methods used in this study included key informant 
interviews together with focus groups with a range of social groups who may be 
affected directly or indirectly by the omega-3 technology. The broader aim of the 
project is to increase awareness of the social issues present in the food industry and 
create information that can inform decision-makers at all levels of food industry. 
 
The results identified several groups that would benefit directly from the technology, 
for example, the aquaculture and livestock industries, farmers that used conventional 
broadacre farming methods and the broader community in general as a result of 
improved health outcomes. Other groups that may be opposed or adversely affected 
include the fishing industry, organic farmers and environmental groups. There are 
some issues that warrant further attention if this technology is to be accepted into 
society. These revolve around the GM process used to produce long-chain omega-3 
oils and the desire for labelling that would enable the Australian publics to make an 
informed choice about whether to purchase a particular product that contained the oil. 
The type of TA that could be used in the future and some of the potential problems 
that may be encountered if it was to be implemented into the food industry are 
discussed. The initiation and implementation of biotechnology policy is reviewed. 
There are some areas of concern regarding Australia’s current GM regulatory 
framework, for example, compensation in the advent of inadvertent co-mixing. It is 
proposed that a TA vision assessment framework could create a shared vision for the 
future of food, which would inform policy-makers at all levels. TA has the potential 
to increase democratic principles by allowing a broader range of social groups to 
influence policy. 
 
The thesis is significant in that it likely to be the first Australian application of 
technology assessment in the food industry. 
Acknowledgements 
 
Throughout this PhD I have had the support from many friends and family who have 
been there for me through all the ups and downs over the past four years. Without 
their patience, encouraging noises, and sympathetic ear (and occasional shoulder to 
cry on!), life would have been far more difficult. 
 
I would like to thank my primary supervisor Professor Frank Vanclay whose high 
academic standards and professionalism have guided me steadfastly through this PhD. 
I owe a priceless amount to my co-supervisor Dr Peter Nichols who has been my rock 
throughout, always being there when things went pear shaped and always willing to 
bend over backwards to help me in every way he could. I would also like to thank my 
other co-supervisors on the big island. Meeting and working with Dr Wendy Russell 
and Dr Heather Aslin was a great pleasure and I realised how fortunate I was to have 
the opportunity to collaborate with such mentors working on the project. I would also 
like to thank Dr Jeanette Hyland for her valuable assistance with the focus groups, 
and Professor June Olley who I have had the pleasure to befriend and enjoyed 
debating with and exchanging ideas over the years. I would also like to thank all the 
participants that took part in the case study who have given up their time for 
interviews or to participate in the focus groups. 
 
I am particularly grateful to CSIRO for providing me with a top-up scholarship and all 
the valuable financial and operational support and to the University of Tasmania for 
the co-funded scholarship.  
Contents 
 
Abstract iv 
Acknowledgements vi 
List of figures and tables x 
Abbreviations xi 
Preface xii 
  
Chapter 1. Introduction  1 
What is technology and technology assessment? 2 
The Green Revolution, an example of how food technologies can transform social 
structures 
4 
Genetically Modified Organisms (GMO) 8 
Food governance 9 
The case study of the CSIRO Food Futures Flagship’s omega-3 project 12 
Thesis structure and aims 14 
  
Chapter 2. What are the potential social issues pertaining to genetically modified organisms 
(GMO) in Australia? 
16 
The social issues pertaining to GM technology 18 
• What are some of the social meanings of food?  18 
• How is risk conceptualised by different social groups? 20 
• Is GM technology accepted by the Australian publics? 24 
• What are some of the pros and cons of different food production methods? Do 
GM crops pose a greater risk to the environment than non-GM cultivars? 
26 
• What are some of the issues associated with the management of GM and non-
GM crops in Australia? 
29 
What are the potential social issues pertaining to genetically modified foods? 32 
• How much testing is required for GM or any other foods? 32 
• Is post-market surveillance needed? 34 
• Should GM foods be labelled? 37 
Conclusion 42 
 Chapter 3. Introduction to technology, Technology Assessment (TA) and food policy in 
Australia 
44 
• What is technology and why can it be problematic? 45 
• Approaches that provide greater meaning to the concept of technology 49 
• What is technology assessment? 51 
• TA tools 55 
Can TA be useful for policy-making in Australia? 59 
• How biotechnology policy was introduced and implemented in Canada and 
Australia 
59 
• What is the situation in other countries regarding biotechnology policy? 65 
• The future of food in Australia – Can TA be useful? 69 
• The paradox – Health and the value of the food industry 72 
• Fragmented agricultural, food and health visions in Australia 73 
Conclusion 77 
  
Chapter 4. Evaluating the potential of Technology Assessment (TA) utilising the CSIRO 
Food Futures Flagship Omega-3 Project 
80 
The Technology Assessment in Social Context (TASC) project 80 
Overview of the CSIRO omega-3 project 81 
Review of essential omega-3 fatty acids 84 
• Chemical structure of fatty acids 84 
• Function of essential fatty acids 84 
• Sources and level of intake of long-chain fatty acids 86 
• Direct uses: Micro-encapsulation into food products and fish oil capsules 87 
• Indirect incorporation into livestock and aquaculture products 88 
• Review of social research conducted in GM foods and GM long-chain omega-3 
oils in Australia 
89 
Methods used for the case study 92 
• Interviews 93 
• Focus groups 94 
Results 98 
• The fishing, fish oil, aquaculture and livestock industries 99 
• Farmers 100 
• Environmental groups 101 
• Medical scientists and nutritionists 103 
• Vegetarians 106 
• Indigenous populations and specific cultural groups 107 
Specific issues that arose from the research 108 
• Direct versus indirect use of the product 109 
• Trust 113 
• Labelling 115 
• Genetic modification and non – GM alternatives of long-chain omega-3 oils 118 
Discussion of the case study 119 
Conclusion 124 
  
Chapter 5. Can Technology Assessment (TA) be useful to the Australian food industry? 126 
Comments from case study participants 127 
Summary of results from the case study 131 
Types of TA and some issues associated with its implementation and practice 132 
Discussion of the types of TA and potential institutionalisation in Australia 134 
Scientific research institutions: Lessons from France 136 
Conclusion 139 
  
Chapter 6. Conclusions and recommendations 141 
The case study of the CSIRO omega-3 project 145 
Recommendations 147 
• CSIRO 147 
• The Australian food industry 148 
Closing remarks 
 
149 
References 151 
 
